Résumé. - 
Simulation of the d.c. critical current in superconducting sintered ceramics R. Riedinger (1) , P. Habig (1), E. K. Hlil (1), M. Arnaud (2) and C. Boulesteix (2) (1) Laboratoire [3] in the case of denser ones.
In the first case (low density materials), a description within the Ginzburg-Landau theory is appropriate, if the superconducting correlation length es is larger than the lateral rod dimension [4] . Such an approach has been used by Leath and Tang [5] b) a lattice of « bricks » : it is a variant of a), which looks more like superconducting sintered materials (Fig. 3) .
In figure 4 , we represent such a typical configuration, for a given concentration of defective sites. e an a equa e average over a ese flows ; but this is irrelevant for our present problem, the determination of the maximal critical current.
In figure 5 , we report the results for the critical current versus concentration of defective junctions, At very low concentration of defects, the maximal current is linear versus the concentration, since each defective node (junction) removes a path.
There exists a threshold concentration c * above which the current vanishes. This threshold coincides with the percolation limit (probability that there exists at least a path crossing the network [16] ). Near the threshold, the path is unique and self-avoiding. For finite samples, the percolation limit depends on the size and shape of the sample, and is shifted from its limit value in an infinite system. Extrapolation procedures are exposed in references [14, 17] . According to the SSG model [2] adapted to superconductors [18] , near the concentration threshold, the critical current should scale as a power law :
We analyzed our data in that model ; but rather than extracting the critical exponents of the percolation region near the cutoff (our actual data are too scarce for that purpose), we [13] ; 03B2 refers to the parallel coefficient ; cf. also [14, 15] . [19] .
It is possible to fit the critical current density to a power law (such a power law is strictly valid near the percolation threshold only [18] ) over the whole concentration range ; but the exponents obtained in this way are slightly higher than those obtained for a neighborhood of the threshold concentration only. All these parameters are size-and shape dependent, and accurate determinations would require bigger samples and more refined extrapolation procedures [17, 14] .
If the percolation has been well studied on mixtures of classical superconductors and normal materials [18] , only very few experimental results exist for new ceramics about the dependence of the critical current versus the concentration of defective junctions [20] . In order to correlate to properties like texturing [5] or interface oxygen stoichiometry in ceramics [11] , one has to rely the maximal critical current of a junction to the physical and chemical parameters. We considered here intergrain junctions ; but the model may be useful for inner grain junctions also [21] . We hope to extend this work to directed and non directed networks in two and three dimensions, taking into account of other physical and chemical parameters, and randomness [22] . Extensions to quantum aspects like localization [23] or vortex flux lines remain for the moment out of scope.
